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Introduction: Monogastric animals, such as pigs and poultry, cannot handle cellulose, 
hemicellulose, and lignin, which form the major components of agro-industrial 
products. This feeding trial was carried out to evaluate the responses of growing boar- 
fed sundried cassava peel meal (CPM)-based diet supplemented with the enzyme. 

Materials and methods: Thirty-two growing boars (Large white x Landrace), eleven 
weeks old with an average weight of 25.00 + 0.30 kg, were allocated randomly to 
dietary treatments. A basal diet was compounded containing 48% sundried CPM. The 


Keywords: dietary treatments were T1 (control) supplemented with 0.0g/100g, and other 
Boar treatments, including T2, T3, and T4, received 0.5g/100kg, 1.5g¢/100g, and 2.0g/100g 
Blood profile levels of Quadraxyme® supplementation, respectively. Quadraxyme® is a product of 


Cassava peel Quadragen Veterinary Health Private Limited. Quadraxyme® contains amylase, 

Growth performance cellulase, xylanase, pectinase, lipase, arabinose, a-galactosidase, and 8 -glucosidase. 

Pigs Results: This study showed significant differences in average feed intakes and daily 

Quadraxyme® weight gains across the dietary treatments. Pigs in the T4 group had the highest 
weight gain, followed by those in T2 and T3 groups, while the minor weight gain was 
in the diet with no enzyme supplementation. The dietary treatments significantly 
influenced hematological parameters in almost all the studied indices. The mean 
corpuscular hemoglobin concentration (MCHC) values of pigs fed the T1 diet 
recorded significantly higher MCHC and a reduction in concentrations of packed cell 
volume, red blood cell counts, and a slight increase in mean corpuscular volume 
concentration. The dietary treatments did not affect the total blood protein and 
albumin levels of the growing pigs enrolled in this investigation. The result showed 
that the levels of enzyme supplementation to the SDCPM-based diet did not 
significantly influence the electrolytes of the growing boars. The P042- increased in 
enzyme-supplemented diets, and group T4 supplemented with 0.20g/100kg of the 
enzyme recorded the highest P042- value (6.79mg/100ml) among the other groups. 
Conclusion: It is concluded that including 0.20g/100kg in a 48% sundried CPM-based 
diet for growing pigs enhanced growth and feed conversion, improved phosphorus 
utilization, and had no adverse effects on growth and blood parameters. 


1. Introduction 


Pig production has been identified as one of the 
livestock sub-sectors competing with human beings for 
conventional energy sources and proteins!. In recent years, 
animal nutritionists have focused on available alternative 
feedstuffs, which are less competitive with humans and 
industries and underutilized as livestock feed ingredients?. 

One such alternative feedstuff considered in this study 


is cassava peel. Several authors have reported that the 
cassava peel meal (CPM) can be incorporated into the pig 
diet as an alternative energy source’. The cassava peel 
meal contains 5% crude protein (CP) and 20% crude fiber 
depending on the variety. Anti-nutritional content such as 
hydrocyanic acid is an impeding factor against using 
cassava meal*. However, sun-drying cassava peel has been 
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reported as an effective method of reducing hydrocyanic 
acid in cassava peel}. 

CPM’s fibrous nature, like any other agricultural by- 
product, has limited its application in monogastric nutrition®. 
Both digestible energy (DE) and metabolizable energy are 
decreased due to the high fiber content in pig diets (ME). The 
quantity of crude fiber required to affect the digestibility of 
organic matter is highly variable depending on the 
composition of the diet’. The fibrous component of feed, 
which is rather difficult for pigs to digest, affects the 
digestibility of the other components®. Consequently, manual 
treatment is required to break down the fiber capsules in 
CPM to expose more soluble components. This is necessary 
to make effective use of the CPM in pig feeding. 

Many studies have found that adding the enzyme to 
livestock diets, particularly monogastric animal diets rich 
in non-starch polysaccharides, enhanced feed efficiency 
and raised body weight growth and conversion ratio?" 
Quadraxyme® is a Quadragen Veterinary Health Private 
Limited product (Karnataka, India). The enzyme contained 
amylase, cellulase, xylanase, pectinase, lipase, arabinose, a- 
galactosidase and ß -glucosidase, which could be beneficial 
in breaking the fiber content of sundried CPM. The use of 
Quadraxyme® as an enzyme in monogastric nutrition is 
limited. This study evaluated the effect of feeding grower 
boar with a sundried CPM-based diet supplemented with 
varying levels of Quadraxyme®. 


2. Material and Methods 
2.1. Ethical approval 


The study was permitted by the Department of Animal 
Production and Health trial (Federal University Wukari, 
located in Taraba State, Nigeria). FU-LR-2022-004 is the 
ethical number. 


2.2. Location 


The study was conducted at the Federal University 
Wukari in Taraba State, Nigeria, under the Swine Unit of 
the Department of Animal Production and Health. The 
coordinates for Wukari are 9 degrees 47 minutes east 
longitude and 7 degrees 51 minutes north latitude. The 
climate in this region is characterized by two principal 
seasons include the wet or rainy season, which begins in 
March or April and continues until October, and the dry 
season, which begins in November and continues until 
March or April. The predominant kind of vegetation in the 
region is savannah!!. 


2.3. Processing of cassava peels 


Fresh Cassava peels were obtained from a cassava 
processing center in Wukari, Taraba state, Nigeria. The 
peels were washed to remove dirt and then sun-dried for 
seven days to a constant moisture weight of 10%. The peels 
were milled using a hammer mill to obtain sundried 
cassava peel meal (SDCPM). 


2.4, Experimental animal, management, and design 


The experiment involved 32, eleven weeks old, growing 
boars (Large white x Landrace) with an average weight of 
25.00 + 0.30kg. Before beginning the tests, growing boars 
were treated for endo- and ectoparasites with Ivermectin 
subcutaneously at a dose of 1ml/50kg live weight®. The 
animals were randomly assigned to one of four nutritional 
regimens that were reproduced four times, with two 
animals kept in a 6 by 6 ft2 concrete. Management of daily 
routines was carried out as previously stated’. 


2.5. Diets 


A basal diet containing 48% sundried CPM and 18% 
crude protein was compounded as recommended by NRC 
(1998). The dietary treatments were designated as T1 
(control) supplemented with 0.0g/100g, while T2, T3, and 
T4 contained 0.5g/100kg, 1.5g/100kg, and T4 2.0g/100kg 
levels of Quadraxyme® supplementation, respectively as 
shown in Table 1. 


2.6. Premix composition (per kg of diet) 


The diet included 2500 IU Calciferols, 2.5 mg Vitamin 
Ks, 6 mg Riboflavin, 40 mg Niacin, 50 mg Vitamin E, 6 mg 
Pyridoxine, 10 mg Calcium pantothenic, 0.08 mg Biotin, 
0.25 mg Cobalamin, 12500 IU Vitamin A, 1 mg Folic acid, 3 
mg Vitamin B1, 45 mg Zinc, 300 mg Chlorine chloride, 50 
mg Iron, 2 mg Copper, 1.55 mg Iodine, 0.25 mg Cobalt, 0.10 
mg Selenium, 100 mg Manganese, and 200 mg antioxidant. 


2.7. Enzyme composition per kg diet 


Amylase 110,000 units, cellulase 500,000 units, 
xylanase 1,000,000 units, lipase 10,000 units, pectinase 
30,000.0 units, and 4,000 units of arabinose, a- 
galactosidase, and ß -glucosidase. 


Table 1. Ingredients and percentage of the composition in the 
experimental diet fed to cross-bred (Large white x Landrace) growing 
boar pigs (Nigeria,2022) 


Ingredient (%) Composition 
Cassava 48.00 
Soybean meal 26.00 
Kapok seed cake 17.00 
Blood meal 3.00 
Bone meal 3.00 
Salt 0.50 
Limestone 1.00 
Methionine 0.50 
Lysine 0.50 
Vitamin premix 0.50 
Total 100 
Calculated analysis 

Crude protein 18.87% 
Crude fiber 14.34% 
Metabolizable energy (Kcal/kg) 2,713.00 
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2.8. Chemical analysis 


The proximate chemical composition of CPM and 
experimental baseline diet was determined using the 
standard protocols!2. The metabolizable energy (ME) of 
diet content was measured according to proximate 
composition formulas?3. 


2.9. Blood sampling 


Three experimental boars were randomly chosen from 
each food group for blood collection. Without anesthesia, 
10 ml of blood were collected in a serum tube through a 
jugular vein puncture into two sample bottles using a 
sterile needle and syringe!*. The serum was extracted from 
blood samples and allowed to coagulate before being 
centrifuged. The serum was then decanted into sterile vials 
and kept at -20C until being examined. The serum indices 
examined were total protein, cholesterol, glucose, albumin, 
globulin, creatinine, and urea. Blood was collected in 
EDTA-containing sample vials for hematological tests 
before being analyzed following the standard techniques?. 
Red blood cells (RBC), packed cell volume (PCV), 
hemoglobin, and white blood cells (WBC) were the 
hematological properties studied". 


2.10. Statistical analyses 


One-way analysis of variance was used to analyze the 
data by JMP SAS software (2013), and p < 0.05 indicate as 
statistical significance. The least significant differences 
(LSD) were used for comparing the means. 


3. Results and Discussion 
3.1. The composition of experimental diets 


Table 2 shows the approximate components of the 
experimental diet and sundried CPM. The diet’s CP and 
energy contents (EC) are within the range!®. The 
hydrocyanic acid (HCN) content in the CPM utilized in this 
investigation was lower than that reported by a study 
(27mg/100kg)!*. This might be due to the study’s 
processing technique, strain, and type of CPMs. 


3.2. Performance of growing boar 


Table 3 shows the growth performance of growing pigs 


Table 2. The composition of the diets and sundried cassava peel meal 
(Nigeria, 2022) 


Sundried cassava 


Parameter Experimental diet 
peel meal 

Dry matter 90.45 87.92 
Crude protein 19.01 5.78 
Crude fiber 14.67 22.18 
Ether extracts 4.13 0.67 
Ash 8.12 6.18 
HCN mg/kg - 19.00 


HCN: Hydrocyanic acid 


fed a cassava peel meal-based diet supplemented with 
different enzyme levels. Substantial variations in average 
feed intakes and daily weight increases were observed 
among the dietary regimens (p < 0.05). Diets treated with 
enzymes resulted in significantly (p < 0.05) greater 
weight gain. Pigs fed a 0.20g/100kg 48% SDCPM-based 
diet gained the most weight, followed by 1.50g/100kg 
48% SDCPM diets and 0.1g/100kg 48% SDCPM, while the 
diet with no enzyme supplementation gained the least. 
The observed increase in weight may be attributed to the 
enzyme supplementation’s ability to break down and 
utilize fibrous foods effectively. The discovery supports 
the earlier findings indicating enzymes as a source of 
vitamins, high-quality protein, and amino acids® 2°. Feed 
conversion rates differed considerably (p < 0.05) across 
treatment groups. Pigs obtained the greatest results fed a 
0.20g/100kg 48% SDCPM diet. The findings of two 
studies indicate that increasing the amount of enzymes 
present in diets increases the feed conversion ratio2!22, 
Pigs that were given 0.20g/kg of supplementation had the 
lowest feed conversion ratio, which indicates higher 
efficiency. 


3.3. Hematology and biochemistry indices 


Table 4 shows the hematological characteristics of the 
growing boar. Hematology and blood biochemistry 
parameters are frequently employed to assess animal 
health?3. Dietary influences on hematological parameters 
have been widely investigated and established 74. 
Nonetheless, the acquired data exhibited a substantial 
impact (p > 0.05) on the dietary interventions on the 
hematological parameters that measured. The MCHC values 
of pigs fed a 0.0g/100kg 48% SDCPM (T1) diet showed 
significantly (p < 0.05) higher MCHC and a reduction in PCV, 
RBC counts, and a slight increase in MCV concentration. 
This finding indicates macrocytic anemia caused by 
increased destruction and subsequent occurrence of 
erythropoiesis in organs such as the liver, spleen, and 
kidneys. This conclusion provided support for a previous 
investigations. Proteins are the fundamental components 
that are used in the construction of cells and other 
substances. These components are essential for maintaining 
homeostasis in the body, regulating physiological activities, 
providing energy, and protecting against pathogenic agents. 
In this experiment, the dietary treatments did not impact 
the total serum protein or albumin levels of the developing 
pigs that were investigated (p > 0.05). This suggests that the 
amount of protein in the study was sufficient to maintain 
the body’s existing protein stores in the animals used in this 
experiment. 


3.4, Serum electrolyte of growing boar 


Table 5 shows the impact of the food regimen on serum 
electrolytes. The results showed that the level of enzyme 
supplementation of the SDCPM-based diet had no 
significant (p > 0.05) influence on serum electrolyte 
parameters of growing pigs, except for PO4 2, which 


Raphael James W et al. / Farm Animal Health and Nutrition. 2023; 2(1): 08-12. 


Table 3. Performance of growing boar that fed cassava peel meal-based diet supplemented with varying levels of the enzyme (Nigeria,2022) 


Dietary inclusion of enzyme 


Parameter T1(0.0g/kg) T2(0.1g/kg) T3(0.15g/kg) T4(0.20g/kg) SEM P-value 
Average initial body weight (kg) 25.09 25.78 25.76 25.65 0.25 0.43 
Average total weight gain (kg) 19.81¢ 23.09> 24.69 27.788 0.23 0.003 
Average daily body weight gain (kg) 0.404 0.47¢ 0.50 0.568 0.12 0.001 
Average daily feed intake (kg) 1.558 1.43» 1.39¢ 1.37¢ 0.01 0.005 
Feed conversion ration 3.874 3.04¢ 2.78 2.444 0.03 0.001 


Abcd Superscripts in the same row show a significant difference in the means (p < 0.05), SEM: Standard error mean 


Table 4. Hematology and biochemistry indices of growing boar that fed cassava peel meal-based diet supplemented with varying levels of the enzyme 
(Nigeria,2022) 


Dietary inclusion of enzyme 


Parameter T1(0.0g/100kg) T2(0.1g/100kg) T3(0.15g/100kg) T4(0.20g/100kg) SEM P-value 
Hematology 

Red blood cell x (10°/ul) 5.01 5.86 5.89 5.93 0.02 0.23 
Haemoglobin (g/dl) 11.35» 12.182 12.092 12.102 0.04 0.004 
Packed cell volume (%) 37.21’ 38.122 38.622 38.402 0.15 0.001 
White blood cell x (106/41) 181244 16124» 16210» 16124» 66.51 0.05 
MCV (fl, 1)? 67.258 65.105 65.20 66.31 0.26 0.003 
MCH (pg) 22.16 23.17 23.34 23.01 0.09 0.067 
MCHC (%, g/100ml) 36.132 35.135 35.765 35.235 0.14 0.001 
Biochemistry 

Cholesterol (mg/dl) 115.6 121.78 112.87 121.45 0.47 0.21 
Total protein (g/dl) 7.72 7.81 7.55 7.82 0.03 0.45 
Albumin (g/dl) 4.16 4.28 4.23 4.54 0.01 0.23 
Globulin (g/dl) 3.56 3.53 3.32 3.28 0.23 0.56 
Creatinine (mg/dl) 0.67 0.73 0.73 0.77 0.02 0.78 
Urea (mg/dl) 16.87 16.13 16.03 16.01 0.06 0.42 
Glucose (mg/dl) 82 83 86 88 0.33 0.67 


Abcd Superscripts in the same row show a significant difference in the means (p < 0.05), SEM: Standard error mean, MCV: Mean corpuscular volume, 
MCHC: Mean corpuscular hemoglobin concentration, MCH: Mean corpuscular hemoglobin 


increased progressively in enzyme-supplemented diets 
with 0.20g/100kg 48% SDCPM (T4) having the highest (p < 
0.05) P0O4% value among the enzyme-supplemented diets. 
This meant that 0.20g/100kg 48% SDCPM improved 
dietary P042- consumption, increasing PO42 serum value. 
Phosphorus from plants has limited bioavailability to pigs, 
poultry, and rabbits because phytate, the major form of 


Phosphorus storage in plants, is indigestible to non- 
ruminants!*18, Phytate is an abbreviation for phytic acid 
(myoinositol hexaphosphate), composed of an inositol ring 
with six phosphate ester groups and its salts, including 
magnesium, calcium, or potassium phytate2®. The finding 
from this study has shown that enzyme supplementation 
can increase phosphate bioavailability. 


Table 5. Serum electrolyte of growing boar that fed cassava peel meal-based diet supplemented with varying levels of the enzyme (Nigeria,2022) 


Dietary inclusion of enzyme 


Parameter T1(0.0g/100kg) T2(0.1g/100kg) T3(0.15g/100kg) T4(0.20g/100kg) SEM P-value 
P042 (mg/100ml) 4.434 5.32¢ 6.125 6.798 0.06 0.003 
HCOz (Mmol) 21.11 21.34 21.54 21.43 0.21 0.50 
Cl (Mmol) 100.12 101.43 102.42 101.22 1.01 0.12 
Ca? (mg/100ml) 10.11 10.13 10.12 10.16 0.10 0.21 
Nat Mmol 124.23 126.43 125.34 126.21 1.26 0.13 
K+ (Mmol-) 3.23 3.40 3.67 3.65 0.05 0.21 


Abcd Superscripts in the same row show a significant difference in the means (p < 0.05), SEM: Standard error mean 


5. Conclusion 


Adding 0.2g/100kg of sundried cassava peel to a diet 
consisting of 48% sundried cassava peel for growing boar 
improved growth and feed conversion, increased the 
amount of phosphorus utilized, and did not have any 
negative effects on hematological or biochemical 
parameters. It has been advised that more research be 
carried out on varied concentrations of Quadraxyme® with 
regard to all biochemical parameters and other species of 
varying ages. 
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